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(54) ELECTROMAGNETIC INDUCTION HEATING COOKER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an 
electromagnetic induction heating cooker performing 
ultrasonic vibration without using an ultrasonic vibrator, 
accelerating the water absorption of food inside a 
container, facilitating the washing of the container or the 
like and cooking tasty food. 

SOLUTION: In a cooking process in which there is 
sufficient water 10 in a container 3, when a high 
frequency current flows to an electromagnetic induction \ 
coil 5, an alternating magnetic field is generated on the 
basis of the direction of the current flowing to the 
electromagnetic induction coil 5 and the container 3 
facing the electromagnetic induction coil 5 is extruded 
by the same frequency as the high frequency waves of 
the alternating magnetic field to the inner side direction 
of the container 3 by the high frequency waves. The high 
frequency waves of the alternating magnetic field are 
reflected by a magnetic flux modulation plate 6 and the 
surface of the container 3 facing the magnetic flux 

modulation plate 6 is extruded by the same frequency as the high frequency waves to the outer 
side direction of the container 3. When the frequency of the high frequency waves resonates 
with the intrinsic vibration frequency of the container 3, by the repetition of the extrusion of the 
container 3 in the inner and outer side directions, ultrasonic waves are generated in the water 
10 inside the container 3. 
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(54) [10^0*^1 «HM«Al|R«3BII 



(57) 

[HUH] «W*WHP*«M*-ffc:. g^&8fft£ 

So 

~C\ «SB»* = ^yu5^K«»««3fts«ixSi:, 111 

atiRj-t-s** 3 3 t n— ©in 

Wlfi6tc:«t 5Si*Six % &#A1-£»«3 




( 2 ) 
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[«rlfW#0>*SB] 

im*J% l ] ttttXMb«r*ft>rr . 

* t -r s mxwsmtammma. 

EBU rolffll»*fcJir©|H]|»ifiteK:JilE^tt&JB 
H-SraaSLfcrtSr«p«i:rS8S*qill2«6©«Bm3Si 10 

©*M*i» Ff^o^P^«r^fig;LME#frtJ:iR^^^5^ 
Si, rrosgSrofl-ffiittfau frlBKfffw^EtcHIBS 20 

ztiitim&&mtt t zffi*-itz i sr^i-rsm^ 

TiHR L fc r i £ i "T 5 1* #« 3 EttottttBtWm 
S&SSSS. 30 

C i i »** 5 * fctt 6 e«te>ttttK*ftim 

[8WoB>4RB] 
[0 0 0 1] 

[0 0 0 2] 

«fc*0 fetLT *5 0, B17 l*#J;t 
fi*BH¥ 6-253974 -JH**fc** * *Lfc«e*<BRi» 

*DjR#:«»o»ffiia, h i 8 f4fse*o«t«»o*k*xa 

-To 

[0 0 0 3] BUCSBVVC, 3 1flft«S*#, 3 2li*fe 50 
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3 3liP^^3 2<DJ^gJJT^U : <iy^^tcp B ^ 
*r*LrEI»*hfc«8Wli»3-f/W', 34flrt3£3 20 

aue*r«ai-6rt««a«-fe^ 35^32^ 
mcmm&mm, xnmm^tiftm^mmn^ 3 6i* 

2 ^^-^ N 3 8fittlS^*fr3 l<D«a^K«tfcix 
[0 0 0 4] i^O^Til8^#iU^f> 

3 2SrftfiS*#3li:ts/Mt, »^*^3 8Jc 

i\ ^a&aaicA*. roiga-en, 6 o'csrssx.*^ 
as{-m^^^-r/^3 3jcasja««as«riBi>f 

* 3 6 £iI£Tffc|&U rt^3 2F^O^K4 0£tK3 9 £ 
U fi*«fi»icj:«9rt*3 2rt(©*4 0(OK*Sr(E5t 

[0005] mt&frbm 1 5 ftia-j-s £ § km 

KiMRiafciAtK ^3 2(D^ioot{c/j;5«l: 
5fw, HJ*> % ^3 2rt(D«mJ;9M«t 

SH»*=i>f/U3 3^a«Sr»jhLT3Ke>LaaJCA 
So roJKfeLiaatftt-tOttffiSrfitf 1 5#BB*Ba* 
U UKfcLiaa»T«F^»^*^3 8^7^i 
»T«»* (la^-f) £ fr» CXiktiMTtr^—flc 

[0 0 0 6] 

2^«*«*K J F-3 53ftS»«Lrv^**:Je>, rtgi 3 2 ^ 
*fe««*fr3 HULT^L^t), ^3 2t 

*4 O^r^^ r irlcj; 19, g^WSS^ftW^ 

^3 2 inje^KSKT- 3 s&mmztix^z&m&x 
^(om^&mm^s 5&mm^x^zit#>* mm* 
< ^mx & 5 1 v > 5 bb«^*5 fc o fee 

[0 0 0 7] rco^P^ti, frfrZWLM&M&'fZlztblz. 
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[0 0 0 8] 

o»»<B*ffiK:#fiLTRtte>*u 38£«JM;:J: 0*« 

[0 0 0 9] *fc, «SmW = >f^*rRIBltafittTtt* 

[0 0 10] Sfete, *«ttAJH»«:aMft^»*Lfct 
[0011] #Wtt&«t«r#«U IBBt*r£tt 

[0 0 12] ro*{*^rtJKSJx, WJIE 

^<!r, r©Mo*Hil:»l*lL, tMfra>*flBfclBI**:R 

^/uoBJ|«*fcttr<©|BI|«ifi«^ER*nfe#«ttA^ 

[0 0 13] *fc, #HJIttAM«-«r»*l-»«LfctO 

[0 0 14] *fc % *«tt*JB»*r»WL. MKSrffiW- 
"CRRL*:kO-efc5 0 

[0 0 15] *fc % *«tt4JH»«r±E#*rtJcR»3fc 
[0016] *fc % *«ttAJR*t*r±E»#^ffi^R*t 

fcfctf>-efc5 0 30 

[0017] 

[ooi8] hk:*5v>t, ir±««m**DB»-e*><5*fc 

IB) a>fe*6T#2blcJ:0«j*S*u-CV*6. *fc, # 

# 2 rt^»fia*tLfcffiiB«i5ttaai- a*» 3 ^jkma 2 

c fcftS. 

[0 0 19] 3»JifnonQff^JRlft^»AL^«lffi3 
»*S*tfcJRJft»2cteJR***ta. ^(Om, ^3 CO 50 
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KS»3li*fll*«tt&JMt (;*-— *^-*->f 

[0 0 2 0] 5 ttflJIBT» 2 b <Bj£ffl*ffifcRttfc«R 
* — ^OJl£®=i>r/U5 a Rj£B = >f ^5 a J&>e>BM£ 
oiB«*rRttTT*2 b©«»*KBBlcER*ixfc«** 

®£T#2 b^iia 9*J«*iXfeffi|«4(DT#2 b 

[0021] 7tt«ne*a3 0*jgai;i3«u ^2 

a©*WcRttfclllfc — *\ 9tt&t^**^*>0, 7k 
l 0 i:#Jc:fl(rlS*»3 JciiRi(ftSixri^<5. 1 1 wttrfa* 

P 1 1 ctltt^S, TSE1 1 bjctt«t — ^ 

1 1 d«rRttSi:#K:. Igpn ci6#fcliia«*:«r 

[0 0 2 2] 12 ttWIEaft 1 1 WTS 1 1 b lC5tfi&g 
tE\C%Ltttf fejx, ii*P 1 2 a^<^yi 2 b^^f 
-t-5P^^T*fc5o 13li»ft«-efc!J, e*. *5 

«tRftr* j Ms+-, &mzx*-h^z&m*c--^ 

-A*«#^, i«Eja£-fe^*7, lt>tlleiO« 
*nff-*§-tc:g<5#, w<-* 1 5 

[0 0 2 3] »f^^oV^T|2]3{cS^^T^i- 

BOfWflfclolrvcRH-*-*. 2fc#Lfc*9£il& 
0*1 0«r#«3fci[MfcU r©«3 4r##2l:J; 9 

[0 0 2 4] «O»S|3-<^5<DSE#«»^J:0^«*S 
3 jWMRU *9^10tt 
Sft-r5t*fd, Mb—* 8 0X!RfcJ:9 8«3 0flK«B 
S:iDfRi-So C*UcJ:!K »*3rtoiaaE*±#U *> 
hfrC#>&7££titzU&T l (iB6 0t) i:ft«t, 
tyf7 3&srwi«!T 1 ©J^^ai 4 — -co 
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5 

»U ^3i3j*3<£>*aa£T l GKjeo'C) dj«t5o 

[0 0 2 5] ftfiRM^ftl 5^S®-rS^, f&J^Sg 

Ei 4«>r w<— # i 5 &»j»LTm*«^w=>f/i' 

5 #WIB t — * 8 &tf * t 1 

1 dte»«LTifc«xaKA3. »S3rt©fl*#±# 
U *DfR?!SiM s f*I*El 2<£>iI^P 1 2 afrh^UQ 1 1 

c4riioT^»^*asn*o :<^^ ftyfiie 
#»W*T2*r»hU rott^**IMMmi-4 io 

»ii£T 2 fcMHWS J: 5 fc«WW*="*f 5 tcftft 

[0 0 2 6] 2&gf 3f*3<D*l 0te%:9iZi&)&£tlZt& 

SeBi 4tcA*1-£ e SJ«gti4i^ 20 

[0 0 2 7] I^LISICA^ S» 3 

l 4fi?ftM >v<— *l 5SiBaiLr«8B*3^/i/5 

i i d^iim*Jffl)U-r 2g*fc#^^tT-r^o S«3f*!<7> 
^liStf T 2 tcfi)*-*-*. Htyt7/55:«ST2 30 
«r*»U ^iffll^etci 4AM5 0 MfPIWl 4tt, 

d (Omm*&± Ltl & LXatfcT Lt*«r*Tt 

[0028] ^tc, m$c&m&L6<Dftmici\,^xm4iz 
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6 



^ 5 ic» ift-j- 3 fcts&Si 3 ^rtfli^rpj^SiJaSi fc m 
—com&gcxftLmztiz (@4©a) . 

[0 0 2 9] = /U5*>fe»£Lfc3» 

li^§§ 3 <D*«#ift^»«tt IW-©M«[*-e» L 
*«3 0H*rfii6*i*«rs, -ttet>*>, ^§§30^ 
ft5£, B4©AiB©i#©»9jSUJ:!l«l3rt 
[0030] «»3<o«»fc:o^T, tt«xn 

« 6 * R It ft d»o fc 8£3»£^PSSE 6 frR It fcS^CD 

£i\ 6 srRJtr, mss 

te&Kig =^ou 5 k «t £ £ ttm&te, ®m 

3asj6»LTH : ffas3B£U - <o«f<d*» 3 f*gco^i&£ 

[0031]-*, y^^«t©aatse««6Sr**3^ 

i:ERL, tlR«3^ /^50]M!tt*B30|«M 

fcStefctt, ■**:»4i-5ri:ft<*»3rt*c*:#ft 

2. OmV^tHi:^^ SMBfcJt^igtt^SHa* 
**<ft6£i:a**lofc. 

[0032] Sklc, «jK«H«5*Rttr«:«RLytr 
5 *rR»ti B lcft«Lfcr«OB!SarJK 
feDCo^t, 2 0«©jliUfctfc*:f?-3fc»** 
«S»±TEO*l©aO irftofc. rco^ 1 ^^-r^cfS: 

[0 0 3 3 ] 
[^1] (g) 



n = 2 O 


ff«tttCL 


A#E**9 




tt<9 




K9 




1108.2 


166.© 


A99.fi 


177.B 



[0034] &±<d£?k^ ^cnmm<DMni^te^x ttmm6^wmmm=4A'5tzLa±T&&9mRt:R 
5 a ^fiij®^-f/u5 b k<oM^mm\^itr) u ^rvtmm so &3ft\cm : g&&¥&±irz>~kx\ ^9^op^*^{Eii 
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c*mt>«ni*ft*. 

[0 0 3 5] 0 5«roaiMO^lSo?g 

T, ±Ej|16?g<IBi:ra--*^:littafifB»^tt|^--flF#«r 
RW «*«DWE6ttj£a53-<^5 a 

[0 0 3 6] 1«R«A0^^ fc-^AD^ct^ttffi©^ 
tt, ±B3l*B»«Bl *ra«^fc*fcfcRW**l*U 

JfcSeiJME 6 KttSHRSI a -r ^ 5 UiKjaMffftsSEftftii* 
KftUUi-S. 6 «\ ^§§3tc*10^+^t- 

[0 0 3 71 —*, taiin^/V5^^Mtt5# 
«#toK»*tt*«ttA«W^fc5«3lt*W« 6 J: 9 

[0038] r r. t\ «tfc£HNK 6 tt±iESHfeo»lB 1 30 

mi X «9 fcS«3<Dfi»Sr{)&iU <fc 9 * 9 0»*3»iE 
ale? tb-6 0 

[0 0 3 9] iS^i3. 0 6iir^^^»^ 
ffi3-C*>S«BHBW*ofR«<?!>K»fBSB|-e*)5. BK:*5ir* 

b±— mWL-fZo 40 
[0 0 4 0] lll^DSt t-^Mia^Mif^ 

at**iiS6of^ffl^ov^"CRH+«. teas, a 
m^^s 6 ^ -r a- s (cmmk* 

fc*^xa&t^*fc«RXS{c:*5VN-c, W?^^^5 
iKNtttc J: 9 iii^^^/u 5 3 fSSSS 
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[0041] — «BatR*3-f^5 3&>e>«^u^iX# 

3 <D9VWl5fa^<on Lttl U&» 9 ig Lie .fc !> S» 3 

[0042] ::t\ muz^mfc e tt±tonM0>nm 1 

fctts^TflUBBa'f b±^®R£jft/0><5fc*!>, ttiao 
b©X#«#fc Kit -kfEHJgoJg 
HBl ct«9 fc»»3 0«»Sr(EiiL, J: 9 * 9 o»**s(E 

[0043] mm<DMn4. 0711:^^111^ 

[0 0 4 4] «m*^m^b-^Aim^J:^ttClbf^ 
Set::, K**H*6©fP«|j:oi^-CRW-t-S. a 

starts e »«an»i»3 5 ^ K««««tt3fts«tttfc«p 

Jcffffl-t-So 6 tt, *» 3 |c* l 0 

fo5^fl^xs^t/*felsxg(c^ov^T, «Btn«=>^^5 

WHttlc J: 9 ^ 5 isiff A-T 6«l 3 li^S 

3 ortfciJ*iRJ-NSjaifi Ir]— co/aftfBtTjf Uffi ^tt^o 

[0 0 4 5] ««W*3-<^5d»6>»4L^SS# 

UW^tt^o ^rr% r©iBHjK^ja«»35S*«3 0H 
3 ^cdtK 1 0 \cm=gfe&ft£.-fZo 

[0 04 6] ::t\ JEffia-f /U5 a fc«ffi=r>OU5 b 

[0 0 4 7] 5. li]8Jir(7)^P^(D^JS(7)^ 

flF#Sr«"it, ffi^«rf»t5o WCT«6liT#2b 
[0 0 4 8] SlKRW*PfRi:fc-^*DfR^«t5*fc«»f^ 

«3icajH«6-©f^ffl{cov^TRwr*. ft*, a 
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KftuB-f a. m^mmen, *S3i:*i o#+&\z 

[0 0 4 9] — *\ ««R*3^^5*^MLtXS 

roaii«»3o^iii*fiiA,i(iiatH-©i8s-ejfL io 

3 <0*MW;frl^0>if Lffi LO* 9 ifi Lfc J: 0 S» 3 

oic«***»fti-fi. rrr% 8MW6 

teT#2 bO^®i:lR|- ffiT?*>3fc«>, T#2F*3®£?ff 

»-*■ a m& asms 6^j=suo»o tta*sft < , 
[o o 5 o] mM<omme. m 9 (ic^^^iM 

«**n*6asT#2brt^aiRurv^fc», t#2 
rtB*r»»r«»-fr fc«*aen* 6 k * 5 a o » 0 

[0 0 5 1] ^J6<7>?gflg7. mioi^r^^Io 

[0 0 5 2] Hl^i8. illttr^OUK© 

je^lHBKtRttTERU *ftK^©««ttH«U"CV^ 
[0053] ftm«Hhi!Kfc& fc-**D?JM£J;5&ffiES)f£ 

KiflUSi-fi. «*aEW«6»i, 3 KtK l 0 

fc5 I ^}Rxs&o J «:^Rxs^c*3v^r, /us 50 
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mmvLKxv mmmm ^^^5 s*» 3 js^s 

3^rt«*W^K«»^M-OJB«*TJ¥La*ix« 0 
[0 0 5 4] llfflS«3^^5^b«4Lfc«# 

Slt^^o -o^m, tt*KHtf6£ttA-r*«»3 
coBte^S 3 04MW*|r]'S*JHR i RJ— ©JSRSreJf L 
W£*x5 0 *r-C, r 3 0>B* 

^sg 3 ©#M«#ift^G>iT urn LCD|& «9 ig U£ «fc 9 ^SS 3 

«**l«S6S:±|BI|jKO?gJ8 2. 3, 4, 5, 6, 7 

[0 0 5 5] HJ£(0»1B9. Bl2lir©JBMOStfi© 
?gffi9T*fc§maK**nf»SSO«^W«O3p®0T*> 

y y^tMiS 6 £ 4 UTSf^oPiBBRSrRtt 

tibial, J t^^JK^«*ttla*Lrv^ftv^3^^ nifio 

[0 0 5 6] 6 ^^>fpffl*3J:t58b*^i:ou^T 

fc*J, r(D4^«Lfc«*3EW«6S:±15lllfi<7>»tt 

2, 3, 4, 5, 7\zm^xt>£<* mm<oftm%} 
[0057] nn^mmi o. mi 3ii:«^^i 

»»lcttW-«F#«:#»t, Rfl«r»t5. flbltgRlfi 
6 y >^tt^«3RaEH« 6 £: 8 L-CBrJ£0>IBBl* 
RftTERU **LK^ofllrilH:EH«UTi^*v^s, H 

mvMffii kmm-v&Zo 

[0 0 5 8] «*3ER«6<Df^ffl*5j;^8!i*^ov^ 
fa, ±C3Uko»tt8 iW«T?*>?K RW*«li»i-S. 

2, 3, 4, 5 N 6, 7^C^V^T^J:<, WI«OfPffl«I 

[0 0 5 9] 9UKo««Rl l. Hi 4{irco^P^co^ffi 

6 f^y y^«$»6^1 6^#JLTlo*3#tC 
IB3l#L-C8oERLfct^-e*>!9, > **b£JW«)«a 

[0060] am^^eo^ioct^^^o^r 

ft*5, r<0 8o<0«3K3ER«[6S:±IEjafi0?g«2. 

3, 4, 5, 6, 7tcfflV>XfcJ:<, PI«Of^ffia*S: 
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[0061] ii«n.2. mi 5tez<D&w<Dnm 

6\*V y^^fM6 £ 1 6##]U 

4*£l?#^iaRLfct>orfc«9, ^^^^MliEI 
^ R^^r^c):v\ io 

[0 0 6 2] ^^ffi6 0^*5j:t5Sjm(COV>T 

[0 0 6 3] HJg^f&l 3. 11 6ftr^^O^Jg 
tOTgffil 3 Tfc^lWMMKDWIE-efc^o 

1 6 aJircD^l 6C0_h1* % 1 7teSE£te£*nh5» 
f&#^*#^<b#S K 3 te^fgftfO^ 20 

[0 0 6 4] 5 fiMI5±# 16a cDJ&^fficDll&^ikgE 

«*aCH*-e*i9, «HB-bl*l 6 a <t 1 30 

&ifizwmnftK&&£tix^z>. 7»:mie*»3<d* 

[0 0 6 5] 9 tt«HB«» 3 rt-CiDlRISSi-SilSfe 

at^ssrWA-cv^s. 1 4 nmmmwxh <o , mcukf^ 

351 30^-A»*^ WIBiK-fe 7 <Dj£*g{f #tc 
fci:<5#, «5fi^-5>r ^ l 5Sr#J»-r*. 15ft 

[0 0 6 6] ftmco^TttgB"*-*. *1\ PS. 

#3 9 <>:7Kl 0&U«WI*!|s|.«**»3^JRttL, ro^§§ 
3thy^i/-H7J:i:tlt8. »fWUl 
3^)ta«K^— fdJ: 9fflS4:flRJ*.tf 2 o o'ct-R^: 

u smbr**— kj: vmmtifffl&2 o^cssu n so 
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[0 0 6 7] «8SBW3-<^5 Wi5^ffimto 5 SftHi <b 
X#»JM-J: 9«tt&JRWd*e>*5««3 36S»fRL, 99 
I«9, *10«r*Di»&U §»3rtJC*t«Ea$3S£Ugg 
3rtifi*tt±#, RJtLfci&a (2 00t) tw 

* 6 jS-fe 7 OttSPtt-g-tffnflPSK 1 4 \zAt)£tl 

5 0 i 4 \^ i 5 i,xmm&m 

ffi&i&TZ&tz*)^ ±#$-&T^g (2 00t) k 
t«pt5o SSSBtWaSR^Pfl (2 0#) 

i s 1 4 ttW >v<-* 1 5 frffilffi) LTi 

[0068] m^miR6<Di^m\z^^xtsim-r 

«dS*ix^:«p^ffl-t-S 0 tt«S!Nfi6|j:, ^8 3 til* 
lO^l^saSXll^^t, ««R» = -f^5 

S5 Att k i 9 mmmm ^^/^ ^Mtess 3 r*s« 
3 ©rt«*fpi^js«« 4: ra— <offl«»-cjf urn s *xs 0 

[0 0 6 9]-*, lWin^;U5^^i4L«f 

S#t£*x5 0 rote*, K*SBH*6i:»ift-r«*»3 
3 o*«|*|6j^i*iJS« £ Bl— oj««*-eJf L 
ttlStiS. ^r-C, noiKAttOJHttft^«F83 0B4r 
HMfcfcftJKrs* i-ftfct, S8 3 

3 ort^J*rS]-Oif UUJ L fc ^8 3 (DftWJifa^ <DW L 
MU(Z>jttf9 5gb^J; «9*»3rt05*l O^jgfSt^M 

[0 0 7 0] iot, SS3lciRMttmii«rX£S^ 
*»3rtlcjH*«*»flfe-t-SrtfcJ:5, HI^9« 

[0 0 7 1 ] ftiS, :^]|(DI|1 3T^ii, 
IESH£^«?«B 2 , 3, 4, 5, 6, 7 0> «fc 5 Kra*£SI 

S6oiB^:{iB^^SLT^i:<. (D«co^ffi^)m*^ 

■ltt»«tOt>©*r*Ufc^ JBfi<0JB«8, 9, 10. 
11, l20i5 4»flRRt?*oTt)J;<, BI«©fP« 

[0 0 7 2] 

[0 0 7 3] »*PiR4*«:ftj(ft-rs«»4:, :oSS©^ 



( 8 ) 

13 

^«tt&JB*t-eS« 
= -T 5 £#B*# 5 r t Id J: "9 , 

[0074] *fc, ®6£B»:=>r/w&lH]|SSt4:£tt-c«»' 

[0075] zh\z, ftm&&m&&mmzBis.i.tt(n 

[0 0 7 6] #B£tt&JK*t$:#iiJ U FflB§i££lt 

#j££3i±L^<&3,, 20 
[0 0 7 7] ro^^rt^^tt, ^TJS 

IBI!fc«rHtt-C**EK*ix, S&BJFlc): *> ttG8«& 

8S-C£5o 30 
[0 0 7 8] ±K*SMt&K«-*aitt»J:jg«Uft. 

[0 0 7 9] Sfc, MMtttt&Rttfr 4MN U l?g^4r^(t 

[o o 8 o] tut, #Hffl4&***£##rtKK»*fc<z> 40 
[0 0 8 1] *«tt&S«-«r#^ffiicH:itfc<D 



4#Bfl 2002-291616 
14 

X% ftfr<nmimfr£<t!:5o 

[Si] rro5SKoHli(Srojgffii-c*>5S:«BI3JAol» 
[El 2] £0XH0^0&jfti^fc£«m4UbDift 
[0 3] roD5SM«oH16©Jgffil-C*>5«Sm»*D5» 

i§co^-r $ h&7ai-mx'$>z e 

[134] r.ro5Sig(OSIltojg|Si-c*)Sm«Sl^t*nfRi 

ins] ^<D&w<omm<D&M2xibznwmmm 
^vmmmmx&z. 

[0 6] r©3SW«!OSItS©3gJi3-C*>5fflaBI**P1» 

[m7] z<n&W(D&i&<DMm4X'hz>nmmm))m 
&<Dmmm®x'hz. 

[us] z<7>&w<Dmm<oMm5xhzm&ffimto?& 

[0 9] iK»55W«5llJ£»^ffi6-e*>S««BI**PfR 

[no] z.oQwommni&m 7 -c-fcasamsMn 

[Hii] c©36W©^jfiroutS8-efe5m«9l**n 

[Hi 2] zo¥&m<DmmoMm9x~ibzmmm*a 

[0 1 3 ] r <7>&w<Dmm<DMWi 1 0 xibzmmmm 
mm&<Dmj&mfflm<o¥-mmxi>>z>. 

mi 4] z<D&w<Dmm<omm 1 1 xtozmmmm 
mim<»m.-%&M)R<»w-mmxibz>o 

[iai5] znmwtDmmvBffi 1 2 -efcsmem* 

[016] r<53W05l»»iMI 1 3 TfcSIWi 

Mmmmnmmmmxhz. 

[018] ft3fe©#«R8§<E>#SIS0-T?ifc5. 

1 2 2 a 2 b Ttt-, 

3 SSI, 5 5 a j£ffi=>^ 

/K 5 b <Mffi = -f/K 6 B&jfC^SBffi, 9 

10*. 14 ©J^g, 15 -<>v<-*, 
1 6 



*£M 2002-291616 





( 10 ) 



&ffl2 002-291616 




[19] 

[117] 





( 11 ) 



2002-29161 



[112] 



1 3] 



II 4] 




■ 6 



^ M. 



O C3 



[IS 1 5] 



1 6 J 



C3 



9 10 



C3 





1 8] 




# 

( 

(72) m* & 

(72)|£§H# 

*2E**m«REBBr*!*:/MttH1728»«l 1 
(72)3§^# ^UU U«] 

#3E**fiw?eBBr**/hiwwi728»* i 
(72) »w* mea grit 

«F3E»*Mi5?EHBr^/hS(rEB1728#% 1 




) #§3 2002-291616 



(72)^w# mm m& 

^^E!ft^:ssp?EaBr^: ; T : 'J^s^J0al728#^^s 1 

i$s»^:SiP^Bwr* : T : /J^e(rffli728#«6 1 

(72)%W# g& gfc 

m#«3=fttfflE;*Ltf>F*9Z:TI 2#3# = 

F^-A(##) 3K051 AA08 AB05 CD43 CD44 

4B055 AA03 AA09 BA56 BA68 CA10 
DA02 DB14 FA16 FB01 FC20 
FD10 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-291 61 6 

(43)Date of publication of application : 08.10.2002 



(51)Int.CI. 



A47J 27/00 
H05B 6/12 



(21 Application number : 2001-095449 



(22)Date of filing 



29.03.2001 



(71 Applicant : MITSUBISHI ELECTRIC HOME 
APPLIANCE CO LTD 
MITSUBISHI ELECTRIC CORP 

(72)Inventor : KOGURE EIJI 

FUJIMOTO WATARU 
SUNAGA TAKASHI 
HISHIYAMA KOJI 
SHIMODA MASAO 
KAJIWARA YASUO 
KAWAMURA YOSHITOSHI 
NAGAMINE CHOJI 



(54) ELECTROMAGNETIC INDUCTION HEATING COOKER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electromagnetic 
induction heating cooker performing ultrasonic vibration without 
using an ultrasonic vibrator, accelerating the water absorption of 
food inside a container, facilitating the washing of the container 
or the like and cooking tasty food. 

SOLUTION: In a cooking process in which there is sufficient 
water 10 in a container 3, when a high frequency current flows to 
an electromagnetic induction coil 5, an alternating magnetic field 
is generated on the basis of the direction of the current flowing 
to the electromagnetic induction coil 5 and the container 3 facing 
the electromagnetic induction coil 5 is extruded by the same 
frequency as the high frequency waves of the alternating 
magnetic field to the inner side direction of the container 3 by 
the high frequency waves. The high frequency waves of the 
alternating magnetic field are reflected by a magnetic flux 
modulation plate 6 and the surface of the container 3 facing the 
magnetic flux modulation plate 6 is extruded by the same 
frequency as the high frequency waves to the outer side 
direction of the container 3. When the frequency of the high 

frequency waves resonates with the intrinsic vibration frequency of the container 3, by the repetition of 
the extrusion of the container 3 in the inner and outer side directions, ultrasonic waves are generated in 
the water 10 inside the container 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS __ 

[Claim(s)] , , 

[Claim 1] The electromagnetic-induction heating cooking device characterized by having the non-magnetic 
metal material which was countered and prepared in the external surface of the container which contains a 
heated object, and this container, countered the electromagnetic-induction coil which heats said container by 
the generating field, and the external surface of said container, and was prepared in the inner circumference 
[ of said electromagnetic-induction coil ], or/and periphery side by approaching. 

[Claim 2] The electromagnetic-induction heating cooking device according to claim 1 characterized by 
having vacated the gap, having arranged two or more above-mentioned electromagnetic-induction coils, and 
having arranged the above-mentioned non-magnetic metal material this gap or near [ this ] the gap. 
[Claim 3] The electromagnetic-induction heating cooking device according to claim 1 or 2 characterized by 
forming the above-mentioned non-magnetic metal material annularly. 

[Claim 4] The electromagnetic-induction heating cooking device according to claim 3 characterized by 
having divided the above-mentioned non-magnetic metal material, and vacating and arranging a gap. 
[Claim 5] A body and the container which is built in this body, forms a cylinder-like-object-with-base-like 
frame and predetermined space and is held in said frame, The electromagnetic-induction coil which counters - 
with the external surface of this container, and establishes a gap in the external surface of said frame, and two 
or more arrangement is carried out, and heats said container by the generating field, The electromagnetic- 
induction heating cooking device characterized by having the non-magnetic metal material which countered 
the external surface of said container and was arranged the gap of two or more of said electromagnetic- 
induction coils, or near [ this ] the gap. 

[Claim 6] The electromagnetic-induction heating cooking device according to claim 5 characterized by 
forming the above-mentioned non-magnetic metal material annularly. 

[Claim 7] The electromagnetic-induction heating cooking device according to claim 3 characterized by 
having divided the above-mentioned non-magnetic metal material, and vacating and arranging a gap. 
[Claim 8] The electromagnetic-induction heating cooking device according to claim 5 or 6 characterized by 
preparing said non-magnetic metal material in the above-mentioned frame. 

[Claim 9] The electromagnetic-induction heating cooking device according to claim 5 or 6 characterized by 
preparing said non-magnetic metal material in the above-mentioned frame external surface. 



[Translation done.] 



http://www4.ipdl. ncipi.go,jp/cgi-bin/tran_web_cg^ 3/4/2005 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic-induction heating cooking device which 
is made to generate a field with an electromagnetic-induction coil, heats a container by induction loss of a 
container, and cooks food etc. 
[0002] 

[Description of the Prior Art] Generally as an example of use of electromagnetic-induction heating apparatus, 
the induction heating cooker, the rice cooker, etc. are known, the sectional view of the conventional 
induction-heating rice cooker with which drawing 17 was shown in JP,6-253974,A, and drawing 18 are 
cooking-rice process drawings of the conventional rice cooker, and the temperature change of the inner kettle 
in each process of cooking rice is shown. 

[0003] In drawing, 31 is installed in the body of a rice cooker, and 32 is installed in the body 31 of a rice 
cooker. The inner kettle which is the container into which a heated object is put, the electromagnetic- 
induction coil wired by 33 having a gap on the method of a bottom subordinate of an inner kettle 32, and a 
flank periphery, As for the temperature sensor for inner kettles with which 34 detects the temperature of an 
inner kettle 32, and 35, an electrode contacts the flank of an inner kettle 32. Or as for the pasted-up ultrasonic 
vibrator, the 1st inverter with which 36 passes the high frequency current in the electromagnetic-induction 
coil 33, the 2nd inverter with which 37 supplies high-frequency power to an ultrasonic vibrator 35, the control 
panel with which 38 was prepared in the flank of the body 3 1 of a rice cooker, and 39, water and 40 are rice. 
[0004] Next, it explains, referring to drawing 18 about actuation. The rice 40 which carried out rice cleaning, 
and the inner kettle 32 containing the water 39 of optimum dose are set to the body 31 of a rice cooker, and if 
the cooking-rice switch (not shown) formed in the control panel 38 is turned on, it will go into a preheating 
process first. In this process, the high frequency current is supplied to extent which does not exceed 60 
degrees C through the 1st inverter 36 at the electromagnetic-induction coil 33, and the rice 40 and water 39 in 
an inner kettle 32 are warmed. Under the present circumstances, based on the amount of energization to the 
electromagnetic-induction coil 33, and the detection temperature of the temperature sensor 34 for inner 
kettles, the amount of cooking rice is detected roughly, high-frequency power required for supersonic 
vibration is further supplied to an ultrasonic vibrator 5 through the 2nd inverter 37, and water absorption of 
the rice 40 in an inner kettle 32 is promoted by supersonic vibration. 

[0005] It controls so that it goes into a cooking-rice process automatically when about 1 5 minutes pass since 
cooking-rice initiation, and the temperature of an inner kettle 32 becomes 100 degrees C, namely, so that the 
water in an inner kettle 32 boils. If the temperature of an inner kettle 32 becomes 100 degrees C by this 
control, this ebullition condition will be continued for about 10 minutes. After that, the energization to the 
electromagnetic-induction coil 33 is stopped and steamed, and it goes into a process, this - it steams, and in a 
process, it continues for about 15 minutes, that condition is steamed, and a user is told about cooking-rice 
termination through the display lamp and termination information sound (not shown) of a control panel 38 at 
the time of process termination. 
[0006] 

[Problem(s) to be Solved by the Invention] Although cooking-rice time amount is shortened in the above 
conventional electromagnetic-induction heating cooking devices while making a heat process promote water 
absorption of the rice 40 in an inner kettle 32 by supersonic vibration more nearly beforehand by the way and 
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raising the cooking-rice engine performance Since the ultrasonic vibrator 35 touched the inner kettle 32, there 
was a trouble that the electrode of the point of an ultrasonic vibrator 35 will corrode, by taking out an inner 
kettle 32 from the body 3 1 of a rice cooker, and washing it, or washing rice 40 by the inner kettle 32. 
Moreover, in the rice cooker which the ultrasonic vibrator 35 has pasted up on the inner kettle 32, since the 
ultrasonic vibrator 35 had projected, there was a trouble of being inconvenient that it is hard to carry out 
washing. 

[0007] It aims at offering the electromagnetic-induction heating apparatus which can perform washing of a 
container, rice cleaning in a container, etc. easily, and can moreover perform delicious ****** $ U ch as 
cooking rice of a delicious meal, while this invention was not made in order to solve this technical problem, it 
carries out supersonic vibration, without using an ultrasonic vibrator so that the noise may not come out of the 
container itself, such as an inner kettle, and it can promote water absorption of food, such as rice within a 
container. 
[0008] 

[Means for Solving the Problem] In the electromagnetic-induction heating cooking device concerning this 
invention, it was prepared in the external surface of the container which contains a heated object, and this 
container face to face, and the electromagnetic-induction coil which heats a container by the generating field, 
and the external surface of said container were countered, and it had the non-magnetic metal material 
prepared in the inner circumference [ of an electromagnetic-induction coil ], or/and periphery side by 
approaching. 

[0009] Moreover, a gap is vacated, two or more electromagnetic-induction coils are arranged, and the above- 
mentioned non-magnetic metal material is arranged this gap or near [ this ] the gap. 
[0010] Furthermore, non-magnetic metal material is formed annularly. 

[001 1] Moreover, non-magnetic metal material is divided, and a gap is vacated and arranged. 
[0012] Moreover, it has the non-magnetic metal material which was built in a body and this body, countered 
the electromagnetic-induction coil which counters with the external surface of a cylinder-like-object- with - 
base-like frame, the container which forms predetermined space and is held in a frame, and this container, and 
establishes a gap in the external surface of a frame, and two or more arrangement is carried out, and heats a 
container by the generating field, and the external surface of a container, and was arranged the gap of two or 
more electromagnetic-induction coils, or near [ this ] the gap. 
[0013] Moreover, non-magnetic metal material is formed annularly. 

[0014] Moreover, non-magnetic metal material is divided, and a gap is vacated and arranged. 

[0015] Moreover, non-magnetic metal material is prepared in the above-mentioned frame. 

[0016] Moreover, non-magnetic metal material is prepared in the above-mentioned frame external surface. 

[0017] 

[Embodiment of the Invention] Drawing and drawing 4 which show drawing of longitudinal section of an 
electromagnetic-induction heater whose gestalt 1. drawing 1 of operation is the gestalt 1 of implementation of 
this invention, the top view in the condition that drawing 2 removed the lid and container of this 
electromagnetic-induction heater, and the timing chart of the temperature change in a container [ in / in 
drawing 3 / the cooking-rice process of this electromagnetic-induction heater ], and an electromagnetic- 
induction coil, a drum heater and a lid heater of operation are an operation mimetic diagram when this 
electromagnetic-induction heater carries out electromagnetic-induction heating. 

[0018] In drawing, the body of the rice cooker whose 1 is an electromagnetic-induction heater, and 2 are the 
frames of the shape of a cylinder like object with base which has opening in the upper part prepared in this 
body 1 , and this frame 2 is constituted by drag flask 2b which consists of magnetic transparency material (for 
example, heat-resistant resin) of the shape of a cylinder like object with base connected with the lower limit 
of tubed cope box 2a which hung from the upper part of said body 1 , and this cope box 2a. Moreover, the 
space section formed in the frame 2 is set to stowage 2c of the container 3 mentioned later. 
[0019] 3 is the container of the shape of a cylinder like object with base which has flange 3a formed in the 
upside opening outside periphery, and this container 3 is made into the upper limit section of said cope box 2a 
under ** in flange 3a, and is held in stowage 2c formed in said frame 2. At this time, an opening 4 is formed 
between the external surface of a container 3, and the inside of a frame 2. Said container 3 constitutes an 
outside from magnetic metal material (austenite stainless steel material), and constitutes the inside from non- 
magnetic metal material (aluminum), and the fluororesin is further applied to the inside. 
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[0020] 5 is an electromagnetic-induction coil which consists of side- face coil 5b of two or more turns which 
prepared the predetermined gap from base coil 5a of two or more turns prepared in the bottom outside side of 
said drag flask 2b, and this base coil 5a, and were arranged in the flank external surface of drag flask 2b. 6 is 
an annular magnetic-flux modulation plate which consists of non-magnetic metal material (for example, 
copper, aluminum, silver, gold, etc.), and has fixed to the drag flask 2b inside of the opening 4 formed of the 
external surface of said container 3, and the inside of drag flask 2b. 

[0021] 7 contacts the outsole side of said container 3, the temperature in a container 2 is detected, and the 
bottom sensor which consists of a thermistor inputted into the control unit which mentions the detection 
signal later, the drum heater which prepared 8 in the periphery of said cope box 2a, and 9 are rice which 
carries out cooking rice, and are contained by said container 3 with water 10. 11 is a lid which opens and 
closes the upper part of said body 1, and this lid 1 1 formed the space section in the interior by outer cover I la 
and lower lid 1 lb, and is equipped with steam port 1 1c. Moreover, while preparing lid heater I Id in lower lid 
1 lb, lid sensor 1 I e which detects temperature near the steam port 1 lc is prepared. 

[0022] 12 is an inner lid which is attached in lower lid lib of said lid 1 1 free [ attachment and detachment ], 
and has bleeder 12a and packing 12b. 13 is a control unit and is equipped with the drop which displays 
various actuation keys, cooking-rice menus, etc., such as a menu screen key which sets up cooking-rice 
menus, such as white rice, brown rice, and rice gruel, a preprogrammed key which sets up reservation 
cooking rice, and a cooking-rice key which starts cooking rice. 14 is a control unit and controls the inverter 
1 5 mentioned later based on the key input signal of said control unit 13, and a detection signal with said 
bottom sensor 7 and lid sensor lie. 15 is an inverter which supplies the high frequency current to said 
electromagnetic-induction coil 5. 

[0023] Next, actuation is explained based on drawing 3 . In addition, for convenience, the cooking-rice 
actuation by electromagnetic-induction heating and heater heating of explanation of operation is explained to 
the beginning, and an operation of the magnetic-flux modulation plate 6 is explained to it after that. First, if 
contain the rice 9 which carried out rice cleaning, and the water 10 of optimum dose in a container 3, and 
hold this container 3 in space 2c formed with the frame 2, the white rice menu of a control unit 13 is set up, a 
cooking-rice key is operated and cooking rice is started, a control device 14 will be energized at the drum 
heater 8, and will enter like a heat process beforehand while it controls an inverter 15 and passes the high 
frequency current in the electromagnetic-induction coil 5. 

[0024] While the container 3 which an outside becomes from magnetic metal material by the alternating field 
of the electromagnetic-induction coil 5 generates heat and heating rice 9 and water 10, the side-attachment- 
wall section of a container 3 is heated by generation of heat of the drum heater 8. Thereby, the temperature in 
a container 3 rises, and if it becomes the temperature Tl (about 60 degrees C) set up beforehand, the bottom 
sensor 7 will detect this temperature Tl, and will input this temperature signal into a control unit 14. A 
control unit 14 controls the amount of energization supplied to the electromagnetic-induction coil 5 through 
an inverter 1 5, and maintains the temperature in a container 3 to Tl (about 60 degrees C) while it stops 
energization of the drum heater 8 based on this input signal. 

[0025] If about 15 minutes pass since cooking-rice initiation, a control device 14 will be energized to drum 
heater 8 and lid heater 1 Id, and will go into a cooking-rice process while it controls an inverter 15 and passes 
high-frequency power in the electromagnetic-induction coil 5 again. The temperature in a container 3 rises 
and heating steam is discharged through steam port 1 lc outside from bleeder 12a of the inner lid 12. At this 
time, lid sensor 1 I e detects boiling temperature T2, and inputs this detection signal into a control unit 14. A 
control unit 14 controls energization of drum heater 8 and lid heater 1 Id while controlling the amount of 
energization supplied to the electromagnetic-induction coil 5 through an inverter 15 based on this input signal 
to maintain to boiling temperature T2. 

[0026] The water 10 in a container 3 serves as a steam, and is discharged outside from steam port 1 lc while it 
is absorbed by rice 9, soon, if the water 10 in a container 3 decreases, the temperature in a container 3 will 
rise rapidly (dry rise), and the temperature in a container 3 will reach T3. The bottom sensor 7 detects this 
temperature T3, and inputs into a control unit 14. It stops, and energization of drum heater 8 and lid heater 
1 Id also steams a control unit 14, and it goes into a process while it stops the high frequency current supplied 
to the electromagnetic-induction coil 5 based on this input signal through an inverter 15. 
[0027] It steams and goes into a process, and if it descends to temperature T four to which the temperature in 
a container 3 was set beforehand, the bottom sensor 7 will detect this temperature and will input into a control 
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unit 1 4. A control device 14 carries out energization control of the drum heater 8 and lid heater 1 1 d, and 
performs **** twice while it controls an inverter 15 again and supplies the high frequency current to the 
electromagnetic-induction coil 5. The temperature in a container 3 reaches T2 again. The bottom sensor 7 
detects this temperature T2, and inputs into a control unit 14 times. A control unit 14 stops and steams 
energization of drum heater 8 and lid heater lid, ends a process, and completes cooking rice while it stops the 
RF electric power supply to the electromagnetic-induction coil 5 based on this input signal. The above is 
cooking-rice actuation by electromagnetic-induction heating and heater heating. 

[0028] Next, an operation of the magnetic-flux modulation plate 6 is explained based on drawing 4 . In 
addition, the magnetic-flux modulation plate 6 acts, when the high frequency current flows in the 
electromagnetic-induction coil 5. In the preheating process and cooking-rice process which have water 10 of 
enough in a container 3, alternating field generate the magnetic- flux modulation plate 6 based on the direction 
of the current which will flow in the electromagnetic-induction coil 5 if the high frequency current flows in 
the electromagnetic-induction coil 5, and the container 3 which counters the electromagnetic-induction coil 5 
by the RF of this alternating field is extruded on the same frequency as a RF in the direction of the inside of a 
container 3 (A of drawing 4 ). 

[0029] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3 (B of drawing 4 ). Then, if the frequency of 
this RF resonates with the resonant frequency of a container 3, namely, becomes the integral multiple of the 
resonance frequency of a container 3, or resonance frequency, coincidence, or near, a supersonic wave will 
occur in the water 10 in a container 3 by the repeat of actuation of drawing 4 of A and B. 
[0030] Here, the experimental result at the time of forming the case where the magnetic-flux modulation plate 
6 is not formed, and the magnetic-flux modulation plate 6 is described about vibration of a container 3. First, 
when the magnetic-flux modulation plate 6 was not formed, but the frequency of the electromagnetic- 
induction coil 5 was doubled with the resonant frequency of a container 3, a field with the electromagnetic- 
induction coil 5 was generated, the container 3 vibrated, the noise occurred and the vibration in the container 
3 at this time was measured using the sway sensor and the ultrasonic sound pressure meter, it was 0.1 mV in 
electrical potential difference. 

[003 1 ] the interior angle of drag flask 2b in the opening formed between container 3 external surface and the 
inside of drag flask 2b in the ring-like magnetic-flux modulation plate 6 on the other hand — and When it 
arranges between base coil 5a and side-face coil 5b, the frequency of the electromagnetic-induction coil 5 is 
doubled with the resonant frequency of a container 3 and a field with the electromagnetic-induction coil 5 is 
generated When the big amplitude occurred and the vibration at this time was measured like the above in the 
container 3, without generating the noise, it turned out that it becomes the electrical potential difference of 
2.0mV, and the amplitude of vibration becomes large compared with the above. 

[0032] Furthermore, about the hardness of the boiled rice which formed and carried out cooking rice of the 
magnetic-flux modulation plate 5, and the boiled rice which carried out cooking rice, without forming the 
magnetic-flux modulation plate 5, and stickiness, as a result of performing the experiment comparison of 20 
examples, the average became as in the following table 1. As for the hardness of the boiled rice which was 
generated and carried out cooking rice of the supersonic wave into the container 3 by the result to which the 
numeric value shown in this table 1 measured boiled rice in REORO meter, compared with the boiled rice 
which has not given the supersonic wave, the numeric value has become small softly, and the result that the 
boiled rice with which that numeric value is sticky of the direction of the boiled rice which gave the 
supersonic wave conversely about stickiness by becoming large was made was obtained. 
[0033] 
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[0034] As mentioned above, it sets in the gestalt 1 of this operation. Between a container 3 and the 
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electromagnetic-induction coil 5, and by reflecting the alternating field which arrange between base coil 5a 
and side-face coil 5b, or are generated in the electromagnetic-induction coil 5 with the ring-like magnetic-flux 
modulation plate 6 By making a container 3 generate high frequency oscillation, and generating a supersonic 
wave in a container 3 While the water absorption through which it passes U.S. 9 can be promoted, and an 
ultrasonic vibrator like the conventional technique becomes unnecessary, and for this reason attachment and 
detachment of a container 3 can be easy, being able to perform easily washing of a container 3, and rice 
cleaning in a container 3 and being able to obtain beautiful boiled rice moreover, cooking-rice time amount 
can also be shortened by the water absorption through which it passes U.S. 9 being promoted. 
[0035] Gestalt 2. drawing 5 of operation is drawing of longitudinal section of the electromagnetic-induction 
heater which is the gestalt 2 of implementation of this invention. In drawing, the same sign is attached to the 
same as that of the above-mentioned operation gestalt, or a considerable part, and explanation is omitted. The 
magnetic-flux modulation plate 6 is installed to up to base coil 5a while arranging it between base coil 5a and 
side-face coil 5b. 

[0036] Since the cooking-rice actuation by electromagnetic-induction heating and heater heating is the same 
as that of the gestalt 1 of the above-mentioned implementation, it omits explanation, next it explains an 
operation of the magnetic-flux modulation plate 6. In addition, the magnetic-flux modulation plate 6 acts, 
when the high frequency current flows in the electromagnetic-induction coil 5. In the preheating process and 
cooking-rice process which have water 10 of enough in a container 3, alternating field generate the magnetic- 
flux modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction 
coil 5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0037] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic- flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, a supersonic wave will occur in the water 10 in a container 3 by 
the repeat of extrusion by the direction of the inside of a container 3, and extrusion by the direction of an 
outside of a container 3. 

[0038] Here, since the magnetic-flux modulation plate 6 is installed on base coil 5a compared with the gestalt 
1 of the above-mentioned implementation, in order to also reflect the alternating field of base coil 5a, rather 
than the gestalt 1 of the above-mentioned implementation, vibration of a container 3 is promoted and water 
absorption of rice 9 is promoted more. 

[0039] Gestalt 3. drawing 6 of operation is drawing of longitudinal section of the electromagnetic-induction 
heater which is the gestalt 3 of implementation of this invention. In drawing, the same sign is attached to the 
same as that of the above-mentioned operation gestalt, or a considerable part, and explanation is omitted. The 
magnetic-flux modulation plate 6 is installed to up to side-face coil 5b while arranging it between base coil 5a 
and side-face coil 5b. 

[0040] Since the cooking-rice actuation by electromagnetic-induction heating and heater heating is the same 
as that of the gestalt 1 of the above-mentioned implementation, it omits explanation, next it explains an 
operation of the magnetic-flux modulation plate 6. In addition, the magnetic-flux modulation plate 6 acts, 
when the high frequency current flows in the electromagnetic-induction coil 5. In the preheating process and 
cooking-rice process which have water 10 of enough in a container 3, alternating field generate the magnetic- 
flux modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction 
coil 5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0041] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, a supersonic wave will occur in the water 1 0 in a container 3 by 
the repeat of extrusion by the direction of the inside of a container 3, and extrusion by the direction of an 
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outside of a container 3. 

[0042] Here, since the magnetic-flux modulation plate 6 is installed on side-face coil 5b compared with the 
gestalt 1 of the above-mentioned implementation, in order to also reflect the alternating field of side-face coil 
5b, rather than the gestalt 1 of the above-mentioned implementation, vibration of a container 3 is promoted 
and water absorption of rice 9 is promoted more. 

[0043] Gestalt 4. drawing 7 of operation is drawing of longitudinal section of the electromagnetic-induction 
heater which is the gestalt 4 of implementation of this invention. In drawing, the same sign is attached to the 
same as that of the above-mentioned operation gestalt, or a considerable part, and explanation is omitted. The 
magnetic-flux modulation plate 6 is arranged above side-face coil 5b. 

[0044] Since the cooking-rice actuation by electromagnetic-induction heating and heater heating is the same 
as that of the gestalt 1 of the above-mentioned implementation, it omits explanation, next it explains an 
operation of the magnetic-flux modulation plate 6. In addition, the magnetic-flux modulation plate 6 acts, 
when the high frequency current flows in the electromagnetic-induction coil 5. In the preheating process and 
cooking-rice process which have water 10 of enough in a container 3, alternating field generate the magnetic- 
flux modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction 
coil 5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0045] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
side face of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, a supersonic wave will occur in the water 10 in a container 3 by 
the repeat of extrusion by the direction of the inside of a container 3, and extrusion by the direction of an 
outside of a container 3. 

[0046] Here, while the water 10 heated by base coil 5a and side- face coil 5b convects, water absorption of 
rice 9 is further promoted by generating a supersonic wave centering on the side face of the container 3 of the 
side-face coil 5b upper part. 

[0047] Gestalt 5. drawing 8 of operation is the important section expanded sectional view of the 
electromagnetic-induction heater which is the gestalt 5 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the above-mentioned operation gestalt, or a considerable part, and 
explanation is omitted. Although the magnetic-flux modulation plate 6 is laid underground so that it may 
become the same field as the inside of drag flask 2b, and the other structure is not illustrated, it is the same as 
that of the gestalt 1 of operation. 

[0048] Since the cooking-rice actuation by electromagnetic-induction heating and heater heating is the same 
as that of the gestalt 1 of the above-mentioned implementation, it omits explanation, next it explains an 
operation of the magnetic-flux modulation plate 6. In addition, the magnetic-flux modulation plate 6 acts, 
when the high frequency current flows in the electromagnetic-induction coil 5. In the preheating process and 
cooking-rice process which have water 10 of enough in a container 3, alternating field generate the magnetic- 
flux modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction 
coil 5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0049] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, a supersonic wave will occur in the water 10 in a container 3 by 
the repeat of extrusion by the direction of the inside of a container 3, and extrusion by the direction of an 
outside of a container 3. Here, since the magnetic-flux modulation plate 6 is the same field as the inside of 
drag flask 2b, when cleaning drag flask 2 inside, there is no lug part with the magnetic-flux modulation plate 
6, and cleaning nature becomes good. 

[0050] Gestalt 6. drawing 9 of operation is the important section expanded sectional view of the 
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electromagnetic-induction heater which is the gestalt 6 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the above-mentioned operation gestalt, or a considerable part, and 
explanation is omitted. Although the magnetic-flux modulation plate 6 is laid underground in drag flask 2b 
and the other structure is not illustrated, it is the same as that of the gestalt 1 of operation. About an operation 
of the magnetic-flux modulation plate 6, it is the same as that of the gestalt 5 of the above-mentioned 
implementation, and explanation is omitted. Since the magnetic-flux modulation plate 6 is laying 
underground in drag flask 2b, when cleaning drag flask 2 inside, there is no lug part with the magnetic-flux 
modulation plate 6, and cleaning nature becomes good. 

[0051] Gestalt 7. drawing 10 of operation is the important section expanded sectional view of the 
electromagnetic-induction heater which is the gestalt 7 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the above-mentioned operation gestalt, or a considerable part, and 
explanation is omitted. Although the magnetic-flux modulation plate 6 is formed in the external surface of 
drag flask 2b and the other structure is not illustrated, it is the same as that of the gestalt 1 of operation. About 
an operation of the magnetic-flux modulation plate 6, it is the same as that of the gestalt 5 of the above- 
mentioned implementation, and explanation is omitted. Since the magnetic-flux modulation plate 6 has 
prepared in the external surface of drag flask 2b, when cleaning drag flask 2 inside, there is no lug part with 
the magnetic-flux modulation plate 6, and cleaning nature becomes good. 

[0052] Gestalt 8. drawing 1 1 of operation is a top view in the condition of having removed the lid and 
container of an electromagnetic-induction heater which are the gestalt 8 of implementation of this invention. 
In drawing, the same sign is attached to the same as that of the gestalt of the above-mentioned 
implementation, or a considerable part, and explanation is omitted. Although the magnetic-flux modulation 
plate 6 divides the ring-like magnetic-flux modulation plate 6 into two, and prepares and arranges a 
predetermined gap and the other configuration is not illustrated, it is the same as that of the gestalt 1 of 
operation. 

[0053] Since the cooking-rice actuation by electromagnetic-induction heating and heater heating is the same 
as that of the gestalt 1 of the above-mentioned implementation, it omits explanation, next it explains an 
operation of the magnetic-flux modulation plate 6. In addition, the magnetic-flux modulation plate 6 acts, 
when the high frequency current flows in the electromagnetic-induction coil 5. In the preheating process and 
cooking-rice process which have water 10 of enough in a container 3, alternating field generate the magnetic- 
flux modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction 
coil 5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0054] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic-flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, a supersonic wave will occur in the water 10 in a container 3 by 
the repeat of extrusion by the direction of the inside of a container 3, and extrusion by the direction of an 
outside of a container 3. Therefore, the same operation effectiveness as the gestalt 1 of the above-mentioned 
implementation is done so. In addition, this magnetic-flux modulation plate 6 divided into two may be used 
for the gestalten 2, 3, 4, 5, 6, and 7 of the above-mentioned implementation, and the same operation 
effectiveness is done so. 

[0055] Gestalt 9. drawing 12 of operation is the top view of the magnetic-flux modulation plate of the 
electromagnetic-induction heater which is the gestalt 9 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the gestalt of the above-mentioned implementation, or a 
considerable part, and explanation is omitted. Although the magnetic-flux modulation plate 6 quadrisects the 
ring-like magnetic-flux modulation plate 6, and prepares and arranges a predetermined gap and the other 
configuration is not illustrated, it is the same as that of the gestalt 1 of operation. 

[0056] About an operation of the magnetic-flux modulation plate 6 and effectiveness, it is the same as that of 
the gestalt 8 of the above-mentioned implementation, and explanation is omitted. In addition, this 
quadrisected magnetic-flux modulation plate 6 may be used for the gestalten 2, 3, 4, 5, 6, and 7 of the above- 
mentioned implementation, and the same operation effectiveness is done so. 
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[0057] Gestalt 10. drawing 13 of operation is the top view of the magnetic-flux modulation plate of the 
electromagnetic-induction heater which is the gestalt 10 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the gestalt of the above-mentioned implementation, or a 
considerable part, and explanation is omitted. Although the magnetic-flux modulation plate 6 divides the ring- 
like magnetic-flux modulation plate 6 into eight, and prepares and arranges a predetermined gap and the other 
configuration is not illustrated, it is the same as that of the gestalt 1 of operation. 

[0058] About an operation of the magnetic-flux modulation plate 6 and effectiveness, it is the same as that of 
the gestalt 8 of the above-mentioned implementation, and explanation is omitted. In addition, this magnetic- 
flux modulation plate 6 divided into eight may be used for the gestalten 2, 3, 4, 5, 6, and 7 of the above- 
mentioned implementation, and the same operation effectiveness is done so. 

[0059] Gestalt 11. drawing 14 of operation is the top view of the magnetic-flux modulation plate of the 
electromagnetic-induction heater which is the gestalt 1 1 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the gestalt of the above-mentioned implementation, or a 
considerable part, and explanation is omitted. Although the magnetic-flux modulation plate 6 divides the ring- 
like magnetic-flux modulation plate 6 into 16, operates it on a curtailed schedule alternately, and is arranged 
eight and the other configuration is not illustrated, it is the same as that of the gestalt I of operation. 
[0060] About an operation of the magnetic-flux modulation plate 6 and effectiveness, it is the same as that of 
the gestalt 8 of the above-mentioned implementation, and explanation is omitted. In addition, these eight 
magnetic-flux modulation plates 6 may be used for the gestalten 2, 3, 4, 5, 6, and 7 of the above-mentioned 
implementation, and the same operation effectiveness is done so. 

[0061] Gestalt 12. drawing 15 of operation is the top view of the magnetic-flux modulation plate of the 
electromagnetic-induction heater which is the gestalt 12 of implementation of this invention. In drawing, the 
same sign is attached to the same as that of the gestalt of the above-mentioned implementation, or a 
considerable part, and explanation is omitted. Although the magnetic-flux modulation plate 6 divides the ring- 
like magnetic-flux modulation plate 6 into 16, and arranges four of pieces [ them ] in division into equal parts 
and the other configuration is not illustrated, it is the same as that of the gestalt 1 of operation. Moreover, not 
a flabellate form but a square, a triangle, a round shape, etc. are sufficient as each configuration of the 
magnetic-flux modulation plate 6. 

[0062] About an operation of the magnetic-flux modulation plate 6 and effectiveness, it is the same as that of 
the gestalt 8 of the above-mentioned implementation, and explanation is omitted. In addition, this magnetic- 
flux modulation plate 6 may be used for the gestalten 2, 3, 4, 5, 6, and 7 of the above-mentioned 
implementation, and the same operation effectiveness is done so. 

[0063] Gestalt 13. drawing 16 of operation is drawing of longitudinal section of electromagnetic-induction 
cooking which is the gestalt 13 of implementation of this invention. The same sign is attached to the same as 
that of the gestalt of the above-mentioned implementation, or a considerable part in drawing. The top plate 
with which 16 consists of heat-resisting glass with which the body of an electromagnetic-induction heating 
cooking device and 16a have the cope box of this body 16, and 17 has permeability, and 3 are cylinder-like- 
object-with-base-like containers, and it is magnetic metal material (male TEITO system stainless steel 
material) about the outside of a container 3, and the inside is constituted from non-magnetic metal material 
(aluminum material), and the fluororesin is further applied to the inside. 

[0064] 5 is an electromagnetic-induction coil which consists of external coiling 5b of two or more turns 
which prepared internal coiling 5a of two or more turns prepared in the abbreviation center section of the 
bottom outside side of said cope box 1 6a, this internal coiling 5a, and a predetermined gap, and were prepared 
in the periphery. 6 is arranged by the gap part which is the annular magnetic-flux modulation plate which 
consists of non-magnetic metal material (for example, copper, aluminum, silver, gold, etc.), and is between 
said cope box 16a and top plates 17, and was prepared between said internal coiling 5a and external coiling 
5b. 7 is a bottom sensor which consists of a thermistor inputted into the control unit 14 which contacts the 
outsole side of said container 3, detects the temperature in this container 3, and mentions that detection signal 
later. 

[0065] It is the cooking object which carries out cooking within said container 3 (for example, potato etc.), 
and 9 is contained by said container 3 with water 10. 13 is a control unit and is equipped with the drop which 
displays the temperature setting key of heating temperature, the time setting key which sets up cooking time 
amount and the start key of cooking, cooking time amount, heating temperature, etc. 14 is a control unit and 
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controls the inverter 1 5 mentioned later based on the key input signal of said control unit 13, and the detection 
signal of said bottom sensor 7. 1 5 is an inverter which supplies the high frequency current to said 
electromagnetic-induction coil 5. 

[0066] Next, actuation is explained. First, the cooking object 9, water 10, a seasoning, etc. are contained in a 
container 3, and this container 3 is laid on a top plate 17. Next, if temperature is set as 200 degrees C by the 
temperature setting key of a control unit 13, cooking time amount is set up in 20 minutes by the time setting 
key and the start key of cooking is operated, a control device 14 will control an inverter 1 5 and will pass the 
high frequency current in the electromagnetic-induction coil 5. 

[0067] If the container 3 which consists of magnetic metal material by alternating field will generate heat if 
the high frequency current flows, the electromagnetic-induction coil 5 heats the cooking object 9 and water 
1 0, the convection current generates it in a container 3 and the temperature in a container 3 turns into a rise 
and set-up temperature (200 degrees C) soon, the detection signal of the bottom sensor 7 will be inputted into 
a control unit 14. A control device 14 controls an inverter 1 5, and the high frequency current is reduced, or it 
is raised and it maintains it to laying temperature (200 degrees C). Soon, if cooking time amount goes through 
the setup time (20 minutes), a control device 14 will control an inverter 15 and will end cooking. 
[0068] Next, an operation of the magnetic-flux modulation plate 6 is explained. In addition, the magnetic-flux 
modulation plate 6 acts, when the high frequency current flows in the electromagnetic-induction coil 5. In the 
cooking process which has water 10 of enough in a container 3, alternating field generate the magnetic-flux 
modulation plate 6 based on the direction of the current which will flow in the electromagnetic-induction coil 
5 if the high frequency current flows in the electromagnetic-induction coil 5, and the container 3 which 
counters the electromagnetic-induction coil 5 by the RF of this alternating field is extruded on the same 
frequency as a RF in the direction of the inside of a container 3. 

[0069] On the other hand, the RF of the alternating field generated from the electromagnetic-induction coil 5 
is reflected by the magnetic-flux modulation plate 6 which is non-magnetic metal material. Consequently, the 
field of the magnetic- flux modulation plate 6 and the container 3 which counters is extruded on the same 
frequency as a RF in the direction of an outside of a container 3. Then, if the frequency of this RF resonates 
with the resonant frequency of a container 3, namely, becomes the integral multiple of the resonance 
frequency of a container 3, or resonance frequency, coincidence, or near, a supersonic wave will occur in the 
water 10 in a container 3 by the repeat of extrusion by the direction of the inside of a container 3, and 
extrusion by the direction of an outside of a container 3. 

[0070] Therefore, when a container 3 is made to generate high frequency oscillation and a supersonic wave 
occurs in a container 3, water absorption of the cooking object 9 can be promoted and compaction of cooking 
time amount is achieved. Moreover, since the need of the ultrasonic vibrator is not carried out specially, 
cleaning of a top plate 1 7 can be performed easily. 

[0071] In addition, although the gestalt 13 of this operation showed what arranged the magnetic-flux 
modulation plate 6 in the top face of cope box 16a, the arrangement location of the magnetic-flux modulation 
plate 6 may be changed like the gestalten 2, 3, 4, 5, 6, and 7 of the above-mentioned implementation, and the 
same operation effectiveness is done so. Moreover, with the gestalt 13 of this operation, although the thing of 
an annular configuration was shown in the magnetic-flux modulation plate 6, you may be another 
configuration like the gestalten 8, 9, 10, 11, and 12 of operation, and the same operation effectiveness is done 
so. 

[0072] 

[Effect of the Invention] Since this invention is constituted as explained above, it does effectiveness as taken 
below so. 

[0073] The container which contains a heated object, and the electromagnetic-induction coil which is 
countered and prepared in the external surface of this container, and heats said container by the generating 
field, Since it had the non-magnetic metal material which countered the external surface of a container and 
was prepared in the inner circumference [ of an electromagnetic-induction coil ], or/and periphery side by 
approaching By reflecting the alternating field generated in an electromagnetic-induction coil in non- 
magnetic metal material While making a container generate high frequency oscillation, being able to promote 
water absorption of the cooking object in a container by generating a supersonic wave, not preparing an 
ultrasonic vibrator still more specially in a container and being able to obtain cooking objects, such as 
delicious boiled rice, cooking time amount can also be shortened. 



http : //w w w4 . i pdl . ncipi . go .j p/cgi -bin/tran_web_cgi_ej j e 



3/4/2005 



Page 10 of 10 

# • 

[0074] Moreover, since the gap was vacated, two or more electromagnetic-induction coils are arranged and 
non-magnetic metal material has been arranged this gap or near [ this ] the gap, the alternating field of two or 
more electromagnetic-induction coils will be reflected, the oscillating part of a container will increase, many 
supersonic waves can be generated by the inside of a container, water absorption of a cooking object is 
promoted further, and cooking time amount can be shortened further. 

[0075] Furthermore, since non-magnetic metal material was formed annularly, generating of a supersonic 
wave can be promoted over the whole container opposed face of non-magnetic metal material. 
[0076] Moreover, since non-magnetic metal material was divided and the gap was vacated and arranged, the 
oscillating part of a container increases and it becomes easy to generate a supersonic wave in a container. 
[0077] Moreover, a body and the container which is built in this body, forms a cylinder-like-object-with-base- 
like frame and predetermined space and is held in said frame, The electromagnetic-induction coil which 
counters with the external surface of this container, and establishes a gap in the external surface of said frame, 
and two or more arrangement is carried out, and heats said container by the generating field, Since it had the 
non-magnetic metal material which countered the external surface of said container and was arranged the gap 
of two or more of said electromagnetic-induction coils, or near [ this ] the gap, a supersonic wave occurs in a 
container, while the water absorption to a cooking object is promoted, cleaning of a container also becomes 
easy, and cooking time amount can be further shortened with a supersonic wave. 
[0078] Moreover, since the above-mentioned non-magnetic metal material was formed annularly, a 
supersonic wave occurs from the non-magnetic metal material opposed face side of a container, the inside of 
a container is heated by the convection current which occurs with heating with an electromagnetic-induction 
coil, a cooking object is heated by homogeneity and delicious cooking is obtained. 

[0079] Moreover, since non-magnetic metal material was divided and the gap was vacated and arranged, the 
oscillating part of a container increases, it becomes easy to generate a supersonic wave in a container, water 
absorption of a cooking object is promoted more, and heating also serves as homogeneity. 
[0080] Moreover, since non-magnetic metal material was prepared in the frame, the cleaning nature of a 
frame becomes good. 

[0081] Moreover, since non-magnetic metal material was prepared in frame external surface, the cleaning 
nature of a frame becomes good. 



[Translation done.] 
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[Drawing 8] 
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